INTRODUCTION {#sec1-1}
============

Androgenetic alopecia (AGA) refers to the appearance of the common nonscarring progressive patterned loss of terminal hair on the frontal scalp and/or vertex of the scalp in both men and women, seen with increasing age in genetically predisposed individuals.\[[@ref1]\] The conversion of terminal to vellus follicle is the central event in the pathogenesis of AGA.\[[@ref2]\] Hamilton and Norwood classified male pattern hair loss clinically into seven grades.\[[@ref3]\] Ludwig scale used 3-stage grading scale for female pattern hair loss (FPHL).\[[@ref1][@ref4]\]

Until recently, a scalp biopsy was the only objective tool to diagnose and monitor the disease severity. Trichoscopy of the scalp is a new noninvasive technique applied to facilitate the diagnosis of hair and scalp disorders using a manual or video dermatoscope with lenses ranging from ×20 to ×1000 magnifications.\[[@ref5][@ref6][@ref7]\] The usual working magnification is ×10 to ×100 fold.\[[@ref8]\]

SUBJECTS AND METHODS {#sec1-2}
====================

Male and female patients of age group between 18 and 70 years, each patient underwent a detailed general physical, systemic, and dermatological examination. The diagnosis of AGA was made based on (H-N) grades in males and Ludwig stages in females clinically. The type of hair loss in each patient was recorded.

Study design {#sec2-1}
------------

This was a prospective, observational study at the outpatient department of Dermatology, Care Hospitals, Banjara Hills, Hyderabad, in 1 year.

Sample size {#sec2-2}
-----------

A total of 91 patients both male and females clinically diagnosed as AGA were included in the study after receiving appropriate informed consent.

Exclusion criteria {#sec2-3}
------------------

Other hair loss diseases such as

Alopecia areataTelogen effluviumHair loss as a result of surgery, trauma, or radiotherapyOther scalp disorders-psoriasis, seborrhoeic dermatitis, and tinea capitis.

The trichoscopic evaluation was done on every patient. The capture of trichoscopic images was performed using an eScope Oitez Digital Microscope (with optical magnification 10--40×, 200×, resolution 640 × 480--3488 × 2616 pixels with 8 LED Illumination with 2 stage control and 9.0 Megapixel CMOS Sensor with polarizing filter). Trichoscopic patterns of disease were recorded, and the necessary pictures were saved.

Trichoscopy image capturing was performed by a single person to avoid diversification. The selection of the trichoscopic variables included in the evaluation process was based on the available literature data and expertise.

Fields examined on trichoscope {#sec2-4}
------------------------------

### Male androgenetic alopecia {#sec3-1}

Hair loss regions including vertex, frontal, and temporal hairline, as well as genetically spared occipital area, were observed, and images were captured for analysis.

### Female androgenetic alopecia {#sec3-2}

Frontal, temporal, crown areas, and occipital area were observed, images were captured for analysis.

### Parameters seen in trichoscopic examination\[[@ref8][@ref9][@ref10]\] {#sec3-3}

Hair shaft thickness heterogeneity (HSTH): \>20% in Male AGA (MAGA) and \>10% in Female AGA (FAGA) which corresponds to vellus hair transformation is the feature of AGABrown peripilar sign (BPPS): is brown halo around the emergent hair shaftWhite peripilar sign (WPPS): larger in size as white halo at the follicular ostiumYellow dots are round or polycyclic best seen under polarized light. Reflect empty hair follicleFocal atrichia: They are areas of total hair loss on scalp, usually in a size of a pencil eraserScalp honeycomb pigmentation (SHCP): which corresponds to melanotic rete ridges.

RESULTS {#sec1-3}
=======

Both male and female AGA patients have HSTH as most common feature. BPPS is seen in early grades of AGA (*P* \< 0.01), WPPS and focal atrichia are seen in later grades of AGA (*P* \< 0.01).

SHCP was most commonly seen in all stages and is not correlated to the disease severity of AGA.

DISCUSSION {#sec1-4}
==========

Of 91 cases, 66 (73%) cases were males, 25 (27%) females. Out of 66 male patients, 39 (59.09%) patients belonged to the age group of 18--29 years which was the highest in our study. Of 25 female patients, 9 (36%) patients belonged to the age group of 31--40 years which was the highest in our study. The mean age of MAGA in our study was 30 years (standard deviation \[SD\] ±9); FAGA was 37 years (SD ± 13). Mean duration of hair loss was 4 years in both genders with (SD ± 3.5) in males and (SD ± 3) in females in our study.

Distribution of cases of H-N grades in male androgenetic alopecia {#sec2-5}
-----------------------------------------------------------------

Out of 66 MAGA cases, 21 (31.8%) cases were in H-N Grade III, which was the highest in our study.

Distribution of cases of Ludwig stages in female androgenetic alopecia {#sec2-6}
----------------------------------------------------------------------

Out of 25 FAGA cases, 17 (68%) cases were in Ludwig stage II, which was the highest in our study.

The mean age of MAGA in our study was 30 years (SD ± 9), FAGA was 37 years (SD ± 13) which is nearer to the studies done in Indian population by Grover\[[@ref11]\] in which mean age of MAGA was 30--39 years and Krupa Shankar *et al*.\[[@ref12]\] with a mean age of 37.05 (SD ± 6) years in MAGA. Similarly, in a study by Hu *et al*.\[[@ref8]\] done on the Chinese population had the mean age of 30.6 (SD ± 7.4) and 35.8 (SD ± 11.6) years in MAGA and FAGA, respectively.

The most common grade in our study was H-N Grade III 21 cases (31.8%) followed by Grade II 17 cases (25.8%) similar to that observed by Sehgal *et al*.\[[@ref13]\], Grover\[[@ref11]\] in Indian population and by Paik *et al*. in the Korean population.\[[@ref14]\] However, in a study by Krupa Shankar *et al*. in Indian population\[[@ref12]\] Grade II was (27.27%) followed by Grade I (22.12%) and Grade III (21.78%). Whereas the Chinese study by Wang *et al*. had Grade IV as the most common type.\[[@ref15]\]

HSTH is regarded as a hallmark of AGA in previous reports.\[[@ref16][@ref17][@ref18][@ref19]\] Similarly, we found that both male and female AGA patients have HSTH as most common feature this is in accordance with observations of Hu *et al*.,\[[@ref8]\] and that of major criteria of FAGA established by Rakowska *et al*.\[[@ref20]\] Another study done on 89 FPHL patients by Galliker and Trüeb\[[@ref21]\] showed that HSTH is seen in 72% of early and 100% in advanced FAGA.

BPPS is seen 89.4% of MAGA and 40% of FAGA in early stages with *P* \< 0.01 in our study. The previous Asian research done by Inui *et al*.\[[@ref16]\] detected 66% and 20% in male and female patients, respectively.

Whereas it was seen in 90% of male and 86% of female Caucasian AGA patients in a study done by Deloche *et al*.,\[[@ref22]\] in contrast, 44.0% of MAGA and 44.5% of FAGA was observed in Chinese study done by Hu *et al*.\[[@ref8]\] In another study, 31.7% was observed in FAGA done by Zhang *et al*.\[[@ref9]\] We found that it was seen in early AGA patients with a higher density of hair.

WPPS is seen 100% from H-N Grade IV to VII bringing the total to 60.6% of males and 68% of females in Ludwig Stages II and III in our study. In contrast to our study, 20.7% of male and 15.0% of female AGA patients have WPPS in Chinese study done by Hu *et al*.\[[@ref8]\] They found it in 72.4% in H-N Grade VII followed by 65% in Grade VI and 37% in Grade V. In another study done by Zhang *et al*.\[[@ref9]\] it was observed in 26.7% of FAGA patients with advanced stages. We suppose that this sign was related to perifollicular fibrosis in the late stage of AGA.\[[@ref9]\]

Yellow dots found in 92.4% of males and 88% of female in our study were seen in both early and late stages with *P* \< 0.01. In contrast, 20.1% of male and 24.0% of female AGA patients with advanced stages of AGA was seen in the Chinese study done by Hu *et al*.\[[@ref8]\] and in another study done by Zhang *et al*.\[[@ref9]\] on Chinese females showed 1.67% in late stages of FAGA patients. The presence of yellow dots of different sizes with a variable number in AGA contains mainly sebum\[[@ref18]\] was categorized as one of the major criteria in the diagnosis of FPHL in a recent study by Rakowska *et al*.\[[@ref20]\] This disparity in findings can be explained by the difference in ethnic group enrolled in studies which implies variation in sebaceous gland activity as well as in the degree of pigmentation of the scalp in late stages. We believe that the differences regarding the frequency of this finding are due to skin phototypes, as well as different shampoo habits between cultures.

Focal atrichia which is usually referred to as "pencil-erased" focal loss of hair was found in 21.2% of MAGA and 24% of FAGA patients in our study and showed a positive correlation with disease severity, similar to the study by Hu *et al*.\[[@ref8]\] who observed it in 28% of MAGA and 56.5% of FAGA patients with late stages and also in a study by Zhang *et al*.\[[@ref9]\] who observed, (34/60) 56.7% in FAGA patients which correlated with advancing stage of AGA.

Scalp honeycomb pigmentation was found in 87.9% in males and 80% in female AGA in our study, whereas in a Chinese study by Hu *et al*. SHCP was seen in 33.2% of male and 30.5% of female patients\[[@ref8]\] in late stages of AGA and a study by Zhang *et al*.\[[@ref9]\] observed it in 61.7% of FAGA patients with late stages.

We found a significant difference in some of the variables of trichoscopy such as BPPS, WPPS, focal atrichia which may aid in the diagnosis of early and late stages of AGA along with its clinical correlation \[Tables [1](#T1){ref-type="table"}--[3](#T3){ref-type="table"}\].

###### 

Clinical and trichoscopic correlation in H-N grades of male androgenetic alopecia *n* (%) and *P* value

  Trichoscopic Diagnosis          I *n*-14 (21.2%)   II *n*-17 (25.8%)   III *n*-21 (31.8%)   IV *n*-7 (10.6%)   V *n*-4 (6.1%)   VI *n*-1 (1.5%)   VII *n*-2 (3%)   *P*
  ------------------------------- ------------------ ------------------- -------------------- ------------------ ---------------- ----------------- ---------------- --------
  HSTH                            14 (100%)          17 (100%)           21 (100%)            7 (100%)           4 (100%)         1 (100%)          2 (100%)         
  BPPS                            14 (100%)          17 (100%)           19 (90.5%)           6 (85.7%)          3 (75%)          0 (0.0%)          0 (0.0%)         \<0.01
  WPPS                            1 (7.1%)           8 (47.1%)           17 (81%)             7 (100%)           4 (100%)         1 (100%)          2 (100%)         \<0.01
  Yellow dots                     13 (92.9)          16 (94.1%)          18 (85.7%)           7 (100%)           4 (100%)         1 (100%)          2 (100%)         0.86
  Focal atrichia                  1 (7.1%)           1 (5.9%)            3 (14.3%)            5 (71.4%)          2 (50%)          0 (0.0%)          2 (100%)         0.88
  Scalp honey comb pigmentation   7 (50%)            16 (94.1%)          21 (100%)            7 (100%)           4 (100%)         1 (100%)          2 (100%)         \<0.01

###### 

The summary of clinical and trichoscopic correlation of female androgenetic alopecia in Ludwig stages *n* (%) and *P*

  Trichoscopic variables          F-I *n*-7 (28%)   F-II *n*-17 (68%)   F-III *n*-1 (4%)   *P*
  ------------------------------- ----------------- ------------------- ------------------ --------
  HSTSH \>10%                     7 (100%)          16 (96%)            1 (100%)           0.19
  BPPS                            7 (100%)          3 (17.6%)           0 (0.0%)           \<0.01
  WPPS                            0 (0.0%)          16 (94.1%)          1 (100%)           \<0.01
  Yellow dots                     5 (71.4%)         17 (100%)           0 (0.0%)           \<0.01
  Focal atrichia                  1 (14.3%)         5 (29.4%)           0 (0.0%)           0.62
  Scalp Honey comb pigmentation   4 (57.1%)         15 (88.2%)          1 (100%)           0.19

###### 

Trichoscopic patterns observed in our study and their clinical correlations

  Trichoscopic pattern               Description                                                                                                             Trichoscopic picture Correlate           Clinical correlation
  ---------------------------------- ----------------------------------------------------------------------------------------------------------------------- ---------------------------------------- --------------------------------------------------
  1\. HSTH                           Corresponds to vellus hair transformation and is the hallmark feature of AGA                                            ![](IJT-11-118-g001.jpg) \[Figure-1a\]   Seen in all grades of male and female AGA
  2\. BPPS                           Characterized by brown halo around the emergent hair shaft with a diameter of approximately 1mm, seen in early stages   ![](IJT-11-118-g002.jpg) \[Figure-1b\]   Early grades of male and female AGA
  3\. WPPS                           White halo at the follicular ostium                                                                                     ![](IJT-11-118-g003.jpg) \[Figure-1c\]   Seen in severe grades
  4\. Yellow dots                    Are round or polycyclic appear as yellow dots reflect empty hair follicles distended with sebum in AGA                  ![](IJT-11-118-g004.jpg) \[Figure-1d\]   Seen in both early and severe grades
  5\. Focal atrichia                 Areas of total hair loss on scalp, usually in a size of a pencil eraser                                                 ![](IJT-11-118-g005.jpg) \[Figure-1e\]   Seen in late stages of FAGA and MAGA
  6\. Scalp honeycomb pigmentation   Formed as hypomelanotic areas bordered by hyperchromic lines (melanin of rete ridges)                                   ![](IJT-11-118-g006.jpg) \[Figure-1f\]   Commonly seen in all grades of AGA in bald areas

HSTH \[Figure 1a\], BPPS \[Figure 1b\], WPPS \[Figure 1c\], yellow dots \[Figure 1d\], focal atrichia \[Figure 1e\], scalp honeycomb pigmentation \[Figure 1f and [Table 3](#T3){ref-type="table"}\]. HSTH -- Hair shaft thickness heterogeneity; BPPS -- Brown peripilar sign; WPPS -- White peripilar sign; AGA -- Androgenetic alopecia; MAGA -- Male androgenetic alopecia; FAGA -- Female androgenetic alopecia
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